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mmm 

[#ffif#tf>ISH] 

, 77M5:»btMA^, L-yxA^>^£#l6^SMg£T*©#£P 
8:0. l~51C/#<0$iar£fjV^ L - yxAv^r >MZ%f ffi£1*£ £ h 
£ -T -5 L - T X A° ^ 3r >^<Z>Sg3£ 

[»#^ 2 ] l - y x A^ 3?ym*%x ffiS*6l&©»*^K*»[T?*-6 
d £ Sr^aii-r***^ 1 IcfS*© L - y * A9¥>#©»36:#8s. 

[»#^3] ttflH^^:, «JET-e*€:3K»3*SiilK:J:oT3JI»»IIR 
^#gbfe^K?:^^1?^iP^$i$ii:TL-yXA 0 ^^>^©M^mft 
JcS-r^ffiJc <fc »J fr o z. £ + l Xtt 2 icse«<z> L - y :* 

J: »J 10 — 200 Torrigv^Bfr ?>1~20 Torr/^ii^-e^JE-r £ 3 £ 

m t. -t & m&m 3 izmm<D l - y x a ^ ^ >K©ssafi*is. 

[0 0 0 1] 

* is tfl! tt y x a ;i/ # - i? £ js v n t y v /i/ & a* £ i£ H tt £> l - y x / n° ^ > m £ 

[0 0 0 2] 

[fi£3fccz)&fl5] 

D, L-7^A7^>t2th'J'?^Mi:77;i/g|$:ttUtD ) L-y 
XA^^>^S:^failHliR-r^^^^^BH4 8- 5 6 6 1 8 3 *lT 

1 ffiiE#^ 1 1-3061365 
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[0 0 0 3] 

^®TbfetJ, S^?S'ffi©^MI:<5D^0*^CT< ^>o *H»lS4 8- 5 6 6 1 8 # 

r y - r £ * k M v % s r t T? £ & V \ 0 

[0 0 0 4] 

#ff^2 5 2 4 3 0 6#^JCfcV>Ttt. L - T T^r? 7 T > 

*e - 17 a i c 7 v ;i/ m & a&in t t l - y ^ ^ =y % y m & tf ffi ia flx -r s ^ & # bb 

[0 0 0 5] 

^^^X'lth-TT.^^^ym^J ry^— yj^fflgmz?*? 

2 ffiSE#¥ 11-3061365 


10 — 278571 


[0 0 0 6] 
[»W b J: e> -T £ f&II 1 

o 

[0 0 0 7] 
[0 0 0 8] 

7XA7¥>SS7> : E-7^Mt U Z&mWL* 5 0-1 3 0 'ClCfln^Lfc 
h - ZKa^WlC^tlS L-7X;\°^3r>^lC*f LT 0. 4-0. 8-fg 

3 m$E#¥ 11-3061365 


#5£ 10 — 278571 


0 0-1 0 0 0 (im(D-mZ<D$tW;ffi&K-tZ>Z.tLtfT*gZ>Z. H*%mht=. 0 
[0 0 0 9] 

[0 0 10] 

»jnbfcfia[^e>, L-r^/i9^>fift«:45'i»i > t«fiffi*^©^ai&o. i~5 

xs^xym&mifx&o 

[0011] 

(2) L-TX/N o ^^>i?$:*fm$i±-&0rf<D^M^K^«T^^r HZ&WtH 
f6 (1) lCfB«<5DL-TXA°^^>^©^^ 0 

Lfc?K£^®siT*#f«*s3i±T L-Tx^^^ym&ffi&ffimmz.m'fjjmz 

^VftoZtZ'ftmi'tZ (1) Xte (2) JC|H*<0L -7^/19 ^>Sfc©S83g 

(4) ^J±TT*<Z>i$-£Ptf>|gUC. #^LfcV^#^Iib^&£*g^l±J: U 10-2 
0 0TorrlffVN^H^e> 1 ~2 0 Torr/#©5&g^jaE-r 3 ^ £ «: £ (3 

4 mSE#¥ 11-3061365 


#3£ 10 — 278571 


[0 0 12] 

y*/1/l/#— b"C, 2 5 0 U/m 1 J^^^^ffi $r*i"-S S^bT^. 
[0 0 13] 

1U = 1 #«olL-T;*^3f>lfc£J*/ mi n/ml@S«5:, 
LHSV (£f£5&K) =MWl^A (ml) (ml) lBSMH&fcy 

[0 0 14] 
[0 0 15] 


CH a — CH CHCHj-Y 



Si Ra 


(I) 


[0 0 16] 
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[0 0 17] 

[ft2] 

0 
I 

-S- Xii 

g — CH CH— 

0 1 I 

COOH COOH 

[0 0 18] 
[0 0 19] 

Wfc 3] 

x e 

[0 0 2 0] 

> if >#M##-f * > X iR«fli*lS K&M b £ % © €: fufBtBtis tC @^ft b £ 
[0 0 2 1 ] 

tag35£ (I) IcfeVNT, R^liRgtiStiS^iSIi: ITU * 

$S£§* & GSM 4-^nn-2-^fM>f A/S, 

3 2 , 2-kKn^i/-3, 5 -£?*^;W 

6 tKSE#¥ 11-3061365 
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tS. i>ft>i:bTtt, m?iiZ. F~\ CI", Br", i~^<z>/\n>!f y 

[0 0 2 2] 

^ate^tt, (Escherichia coli) K 

^E-^-X ■ 7 A/jfrUyTzyZ. (Pseudomonas fluorescein), re y ^ U A 9 # — (Ent 
erobacter)Jg, V h n A? * - (Citrobacter) «&C«-r&$!&£^& HX**,©® ( 
Escherichia col i) £. S$#T3te^(Z>£*|t#S«> h tlX V* StR£fcT?*> o T 7 

IT, iCDjftlS^tt, ^^Escherichia coli K-12(IF03301)§g-fe#:D 

NA, Pseudomonas fluorescens( I F O3081)Sfe-fe#:D N A ^ / ^©7X/'! 

[0 0 2 3] 

T^/\ 0 ;V^-ifa^$:M^iitf-/^X^ Kte*®fiEscherichia col UcM1- 

zfflt&mMfoPi'vmmznzT 0 ^*^ Fx&niZ&izmfeztite^fiK pucis, p 

KK223-3&if *m^Z>Z-£-tfT*£Z> B £ £7*^l/# -if^fc^MM^^ 

7 ffiSE#¥ 11-3061365 
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K&*A"r«1g£8t£&fc LTW^HSEscherichia coli K-12«c##ai 
[0 0 2 4] 

i^fc0Sfti:btH -fe;i/n-x. r;i/3r>$?, fj^^-±y. ^y±yff 

[0 0 2 5] 

3©^T'@^bT#^b^@^'ft:rxA;i/^-^lijEE^^^^<. fife 

y^-ytp%im.7kmwi.T*2b2> 0 tpmizm^zTy^-ToimmAizmzmfetsn 

fcv*#, *fm#<z>:7 v;i^ic*f LT, #3iL<fcJ:i. 8 — 2. 8fg^;K «fc»; 

^*L<l±2. 0-2. 4§=E;i/0iHT$)S o «®?£<Z>P Hl£#lC|S£5£;*;tX& 

ft%#*u<tt7. 5 — 9. 5commiz-tz> 0 

[0 0 2 6] 

8 tfj£E$#¥ 11-3061365 
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3c?g?:Ja<£#>5 0t;£±|3gfct-£tf>jW;£ b<> J:U»t Kttl 5-4 
[0 0 2 7] 

0. 4~0. 8^^;i/C3D^HT^U> <fc L<li0. 4 5-0. 6^;i/<Z> 

9 11-3061365 
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[0 0 2 8] 

;MI®^tio. 5~4Oii%0»W*K, #ic3~io%©«g 

V*. y'T^m^TK^M^^^TK^li^V^^JCMbT 5 0~2 0 0fi*%<Z)^H 
##*0<, J: »Ji? i L < B 6 0 ~ 1 5 0 Ii%©«HTf *S. r©«BB8J:»J^ 

[0 0 2 9] 

1 o miiE^¥ 11-3061365 
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[0 0 3 0] 

y^^yo^/l/JfctiU (77^»+L-7X^5¥>8) :T> ; E-T=1. 
1 : 1 — 1. 6 : 1T*&U> T > ; E-T©*3b' ! L - 3r 7 

«k o T b T V > £ L - T * A ^ 3 s > M ifi T > ^ - A ^ * > & 7 v ;i/ m \c # 
ftT, L-7XA7^>^ii:lTlTffibt<5. bfrU MfS?£S:#IJi&bT 

©jeftt»#*Eb&v^R**4:'r«iii« ? 'e^. f©tM^t5L-7x;'57 

[0 0 3 1] 

i7>€-7i=.tM (2 5t;t'pH8. 5) 1 L £ 9 5 1C iZtiOM b, 
?SJC7V^Bft«: 1 0 0 gS8flnb#b<flt#-rsi:. - B.i£«?t?£i: 
«&*#b&# bflfltr&i:, I5l 3 ^t'>iffi L - 7X/\ 7 ^>t©Mi^lT 

^>SW>*g|&*Tffl#5i#* £tttfB*b;MKJ»fc&s. ro^fc^ic^sp-t 

[0 0 3 2] 

ga<©«^«, 2 3%L-y*/\°^>®?y>^-7A&^?£ (2 5°C-£ 
P H9. 5) 1 L £ 9 5 izfflWk b> r©M{:7v;vi?: 1 0 0 ggsflObM 
b<^-TSil, i©i8«&iR#bfc#&3 0#j»SbT 

feiSfttt«ffflbJQiv^ i©**s:^«P , r*i:8 3T;#je-e^38Wi:«6»;. l-t 

1 1 mSE#¥ 11-3061365 
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[0 0 3 3] 

2§&c * o xwm £ &«iies i±Tjt#«{CM-r ^ i: tc <k o xmmmm e> 

[0 0 3 4] 

fc«#$»tt«:*&«>&3£SUEE;fre> 10 — 20 OTorr, f$l<«50~l 0 OTorr 
IftVAjE^Tb^. 1 #ISIC 1 ~2 OTorr, U < 2 ~ 1 0 lorr<D&BlT*&&Bl 

•fr- &i?©^>f >^ 3f-9--£fflv^£, ^i:<^£P$:fT-9 3^^T^S©T^ 
* LVn (0 1 #jjg) . 
[0 0 3 5] 

T^A/Bft&^iDbfe^tt, U<fcJ:2 5~5 0°C, iUjffiKI43 0~4 

5t:^T*^SPt--5 0 ?fr*|J«:»7Lfc?Rttv -?-<Z>M^£^o *, 1 #~ 1 B£|8! 

1 2 ffiSE#¥ 11-3061365 


#^2. 10 — 278571 


KVTffi&Z J &fcL-TXrt : 73rym<D%g&<DmWllZ. £lC¥i@3 0-1000 
[0 0 3 6] 

S:fTt)3&V^-^, L-T^A^^r>M©MSli9 8~9 9M*%e&£fcS*^ 
Sfc^fcfT e»3i:lCcl: L -T^^^BfcOlSatc^iSBAbT < «7?M 
S0)*«:^3Efc< r i:#T?£, L-7*^¥>B*©tt£«:gcJibT 9 9 

A%<Dmm. ft$.L<l$4~ 1 0 0li%, J:yjff*L<tt8~5 0li%©i 
[0 0 3 7] 

Z.(D£olZLT. ffi^J&^SJCJ:*;, «U.tfO. 0 5-211%, # 

«>3iy»v^sa*e&»;, xm/BL-7x/^3r>^£: btlftT^fflT^s, 

[0 0 3 8] 

1 3 aiH#¥ 11-3061365 
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mz.z>v>T*. nm&&/x\*mm*mm-tzz.£K&vTyy ! £=-y*&iKi&K. 
wnv> ^*tc & -5 cfc e> ic -r & z. t # a . 

[0 0 3 9] 

yxrt?*fyn<D&tf : £n'&<Dt£*i : i. 8~2. 5 ©ttHicr 

3tf>££, M©PH«2 5TCT-7. 5 — 9. 5 <£>f&fflT*&<g>„ 
[0 0 4 0] 

mmiz£&R&. mm. y-^^m^m. ^miz^^L-y^/^^ymm^o) 
mm. l - r ^>»«a©^jit&tf «*©nw» »; jg-r r 1 1 «t y , 

[0 0 4 1 ] 

£b<&5~l 0%(Z)fSBT*3D£ o ^-^bfcSJSiR^Kl'&itlSL-TX^^ 

*e>n\mm& zwmmK .tot, a«©*«fe-e«gs«f mxtif^-r s ^ t <t 

1 4 ffifiE#¥ 11-3061365 
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[0 0 4 2] 

mmm 1 ) 

[0 0 4 3] 

(i) Escherichia col iyx/\°;i/# -i£iSfi»#|;tft:<Z>ffri£ 
MiSAIif ^0T^ ^. IA U t ^il (Escherichia coli) I F03 3 0 1 
mzmi t3tLB^{:iibt, 37tt8H^*b]t„ r®Mlm 1 

^e>mtt£iHjiKu mm^i muzmmvr^. zomfammwii Ai^rx/t^ 

# - ifatfic^ £ it*g-r -5 #> D N A £ L T E V ^ £ „ 

[0 0 4 4] 

[*1] 
^U^y h> 1 0 g 

mm^*c* 5 g 

N aC 1 1 0 g 

s&S* 1L 12 It:. 1 


[0 0 4 5] 

(ii) PCRT'©TXA;i/^-ifit^OitipS^#A»T>7©^ 
^©^JSiK (Escherichia coli) K - 12|fctf) TX/\°;i/# -ifit^Sg^J (@2 
#J#-^1) (Biochem.J.237(2),547-557)&&£:lC:*:g§ffi (Escherichia coli) © 

y x/t/b # - -gate^ £ *»*B-r & £ & tc jwt © 2 o © ^ -r ^ - & ^ l £ 0 

[0 0 4 6] 

y^V-F : GGAT A ATCGTCGGTCG AAAA (IB#J## 2 ) 
^^T-R : CGTCATCTGACGTGCCTTT (SH^'J##3) 
KODDNAjKU *^-i£(TO YOBO)§ffl^^T, TAB* 2 {C^-rifi^©^ 

1 5 ffiSE^^ 11-3061365 
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[0 0 4 7] 

[*2] 


1 0 x Buffer 

5 fi 1 

dNTPs Mix 

5/i 1 

MgCl 2 

2 a 1 

HSDNA 

1 UL 1 

K O DDNA j# D ^ 5- — - tf 

1 M 1 

y^-T ^7 — F(25pmol) 

1 /J. 1 

^ =7 -Y V — R (25pmol) 

1 M 1 

MS* 

3 4 M 1 

a ST 

5 0 m 1 


[0 0 4 8] 

®9 8*C 5# 
©9 8t 3 0# 
®53t 3 0fJ> 

®6 8^C Vfr* 3 OEi'JIt 

PCRcDMj&if&T^ ifiPIStlfcDN A$t#£ 1 %T#P -^^A'Tf*^C*» 

, if^A/n7^F^bfci:r5, ^«S*ifc*&i600bp©WT^r*«««Sti 

Zl(D®T^S:T^n-X^;i/^?>-t3JU ffiLT, Prep-A-Gene (Bio Rad)tDNA 

[0 04 9] 
(iii) ^**-^©#AWt#©*§-£ 

pCR-Script Amp S K ( + ) * U -~y *fs<>7 * -\Zfflm&M 
Srf ^DNAU #-1ftf>##T, $fcJC0JRbfcDN Altf Sit fc. 

ADN AWrtf&AtlfcTgfHEiJMM)— o £PUaspEl#fci:ifr£ bfc„ ^<Z)P 

1 6 ffiSE#¥ 11-3061365 
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Uas P El$c£7>t^>U >100ppm£8s;&nL-£ L BJ&Jfi3 m 1 tCgHIU 371CT? — & 
|g£:5ig#U ^<Z)ig#$U.5 ml j^e>Kflt£[Si&L-£,, lOl^t, 7/1/ 
*U SDS^{Cj;oty7X$ K&EM&Lfc. Z.(D75X$ K&pUaspElfcffrfc 

[0 0 5 0] 

^•a^E-^-lC^bT, WSf&J^lCO^^itii-fc^)^, Z?^X$ FpUaspEl fr£ 
fgPS^igSacIhBamHIT'if A$T# S« l J{iiU pUC19^#A"r £ r £ IC L fc„ ^"9 
FpUaspEl £0M^itBamHIT*-$J®TL£:^:n# / -/l/$£]^C i: o T D N A £ 
EJfcU ?M^fS3l&g£iSiSacI^|$Tl/£ 0 wmLfeDNAmK* 1 %7#a-* 
^^T't^itSr tlCj:oT:fr$iU 'Jffibt pre P -A-Gene( bi 

o rad)T*DN ASrEIlKL/^o 
[0 0 5 1] 

(iv) K?&-<Dftm 

FpUC19 (-ytf>V-Zsm) 1 /i*&iW«#iKBaBHI*£«WT«> :r* 
y -;i/MlC<kotDN ASrEUKU ^V^iBIS»3RSacn*«JWibfc. 3JWrL-fc 

f Uffibt pre P -A-Gene( bio rad) tDNA$: tSIflX b T ^ # # — £l b „ 

ffillSaijR-eflJWTLfc^^^-il^AWf^rSr^^^-^a^^W (T0Y0B0) 
V\T161C, 30#^£i2rfc o 
[0 0 5 2] 

(v) *}§®tf>7£5tif£g| 

L2-Blue MRF' Ultracompitent cells STRATAGENE%fclS) 200 fi 1 ICA*U A*J© 

b b £ 0 u & r > ^ u > loopp-sr^-r * lb* 

5c^iCj£^T37iC, -&Jg*b£o 
3>hn-^tbt, #A»T^S:» AbTv^^^7^5 FpUC18 TfTgRKfll 

1 7 ffiSE#¥ 11-3061365 


#3* 10-278571 


[0 0 5 3] 

g§aLT> 37r;7?JEi:e»^#bfe= 8Hfim^ iptg (>fy^Dtf;i/ft-jS 

U ^#^lml^?>®^$:IllJlXL^ 0 
[0 0 54] 

[^3] 

7 V^Hfc 2 0 0 g 

25%T>^—T^ 200 g 

5&&v^*$/9A7zKi& 2. 5g 

5 0 0 g 

25%7> ; 6-73K~CpH8.3 t Lfe^tC, iiflq it 1 L t Ife. 

[0 0 5 5] 

Zl©#A^$:Atlfe^g:^m^©-oS:PUaspE2 tffr£,b£o 

PUas P E2 & T > ^ > U > 100ppm£»l LfcLB fgife 3ml iCg^S U37TC t*8i 

w«#L/fc. £©*g§i«i.5m i *^e>r^/*u sDsaciot^^^^ k&® 

JtXU^c Zltf)-/^*^ F£pUas P E2£:ift£Lfco ^ KpUaspE2S:0J|SSP^Sm 

al, o^T?W«#fgHindIIlTrWWT«t 1 %73fU — Z>*f ^H^CQcjSfr (C J: o T D 
NAIM^S &ft* h t=. t Z. 5, $j2960bp£; 1600bp<£> 2 *©Wf^3^#*E IT 

1 8 ffiSE#¥ 11-3061365 
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[0 0 5 6] 

PUaspE2-^$:r>Vf^U >100ppm£«I b£ L B Jgifi 3 m 1 iCgMlU 37X3 T* 
|g£:e>*g#U 8B£Rg^ I PTG (-f y^Dtf^^-iS -D-#9* his K 
) 1 mM0D^{C»bT, 3 «301CT?!gi: ^JSfllbfc. I®^#H 

mi*e» e# & nuR-r * £ ^ *» izmi^mmoweonm^m^. ht=.£zz 8. o-e & o 

£ 0 ~<D®#£20%yv;i/^T> ; £-^A«SO&10m 1 iCllb, 301C-eil$lffl 
j£j£3i*fc«L £JStt«:HPLC#*rbfc. ^LfcL-TX/^^llfciH* 
7*^t/#-if^ffi£ft3lb£:i:r 5, 2,000,000aM-L-TX^ 

[0 0 5 7] 

il * JC®#:^S0D660nm&?iJ^ b r o fee 

r<Oil#«:20%7 V^T^^E-^ A«M$E10m 1 JCJBWU 30°C"e 1 H£Hfi 

^^^/hr/0D660nm^#:^^7?^>ofec Z1<Z> £ 5 £fljtf£bfcPUaspE2#ti:Jf A7 

^ /I ;i/ * - if a-e^ £ ^ £ & V * I* © 200fg <D T X A )V # - if^S-ft Lt^fc- 

[0 0 5 8] 

(vi) Jfi**^.*©^* 

(Escherichia coli) <DY 7. JVbZ — ^©jfiiR^.^C»BPUaspE2«cS:* 

i icavrjgtffiicr;yfc:$/y >iooppMfe-^tf«i63 mi srA*ifc8*»«io*jc«a 

bT37°CT'8^r^*^ HJBJ*0>«tffiJC I PTG& 1 mMS:3»inbfc*&«l 100 

mi ^AtifeJRpy^^^io^jc^-n^tii^-ro^sb, 30TCT?— 

# - if^'ffi £ bfci:r51. 05mo les L - T * A° =y 3r y ^^Efc/hr/gSflsT* £ o 
[0 0 5 9] 


1 9 


ffiSE^ 5 ? 11-3061365 


ggsp. 10 — 278571 


[0 0 6 0] 

PAS- 8 8 0 (BMWmm) S:T/I/*U'epH7.0#j£K:bfe*j©70g&tf 

^-XM7^X3lC>f^>xSI^HI (7>A-^>f b I RA-9 4 SClitM 
yftgg, ¥^S0.5mm) 300ml h 0.5^>fOf7D>f 200f@£A*l> - 
3lCft&C#fc«#:#ifc?&tf> 1 / 6 &A*U 30t;T-iai££i±&#e>x/\-yj<l/-#- 
T?l«rlBII£«U »#&>ftf>£&#fliJctt*3iifc. r©»f^S:6IiIffofctfe 

143500 U/m 1 *e&ofco ( 1 U= 1 /* molesL - y * 
3r>^£f&/m i n/ml HJfe-ffcHMS) 

[0 0 6 1] 
*fl§« I F O 3 3 0 1 «c(Pigil 

yxA;i/#-i?»fc^&^ALT&v^ *»»«ci fo3 3 0 1 &T>ifs/y 
#ffi»flt;tftBifeftyx^;i/»-i?<pffrft 

fo 3 3 0 immfr*m^t=.&<m*> ftumMizLT. x-x&<?>w 

jgffcy r©HS-ffcy^^*-^©?Stttt isou/miT- 

&ofc„ (1 U= 1 0«olesL-y;*/1^>Bft£fifc/mi n/ml HJtftS* 
) 

[0 0 6 2] 
1 ] 

MisiM 1 ic & v > t mm h It y x A ;i/ # - -t?»fc^I<fr&;t # H t y ^ ^° ^ * 

-«2 0%77M7> J E-^Ai8* (pH8. 3) JC-BfcS**b * 
©5 0 0mU*7A(3iU * 7 Affl W 5:^^ 'J Xf 1/ >®M^T'« 

B£5 L©3*£ (LHS V= 1 0. 0) •eSKjffiS'&jiKsjRjSSrffofc. 


2 0 


mH#¥ 11-3061365 
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[0 0 6 3] 


2 5 %y > ; e— 


2 . 0 0kg 

2. 34kg (77;W:^L/T2. o<S*;i/) 


2 5 


g 


[0 0 6 4] 

$ *l 7 V /I/gft £ L - 7 * ^9 3r > ^ #£f£ U fc* 
9 9. 2%T?&ofc. r©&j£*10L (1111. 1kg) 
#;n«E 3S$re£Si:e>lCb£2 0 L©79^3tCAtl, 9 

&fc 0 9 51CT?3 O^fiHSbfcft, 77X3^5:4 0 0Torr*T?« 

EEL, l^^JC3Torr(Z)#J^T*Mffi-rSi:, 3 7 0 TorrtfjftT? L - 7* 

^zUCMLfctf&S&tCl #imiC 3 Torr©Sfl-£T?i*ffi bt^ofe. 2 ftffitiU 
^Ib, *1 L^^bfe. #&nfcL-r^^9^>»©«SSttl. 8 6kg 

(-37MP7. 0%) -e&y, 73kg, $£m&9 9. 7%t? 

a>y, -e©^iiitc¥^5 0 0 n m©*s©w-4^*ss*e*ofc. r<z>L-yx 

9^>»©*§fiS:^*L/fe. #&tlfcL-T^^9^>lft©S»gattl. 84 kg 
(HT7MP7. 0%) Tf&U, «5««©S*ttl. 7 1kg. iM9 9. 9 %T? 

fco 


2 1 


miE#¥ 11-3061365 


10—278571 


[0 0 6 5] 

g Zi^ 3k is x mm is fro rco^ic 2 5%y>^-7?K8 8 5 g &*£;&nu Tfc&in 

fil. 8 9kg (-^MfS7. 2%) £#fc„ ^©L-T^^^^r>^M^©M^ 
»9 9. IHTOC-©?^ 8»C:7^;i^£0. 5 3kg8&ftlU i§ 

mvt~mz.2 f>%yy^-r^mMh. 2 5°ct*<DpH&8. 5icitg|5U tK 
£fl03_Tll. lkgHt -®^$:5 l c<Z)Si®^i:fet>-ti:T2 OTC^fiMTK 
If T^M b , iuSEtf) T * » * - V Mfc^-ffl. ^ # gf j£ f b 7 X A ;i/ # - if £ ?c 

LHSV=10. 0) T*^®£i*;*ii§l£JS£f?o£= &JSBM&« l ISISIBKIRJE 

js?gi o Lzm^xft£.mmo)mft*fii<\ l -r^^^^f >Bft«si. 8 6k 

g (-g7fcsp7. 1%) £©L-7*^^>BMg&©l*Ktt9 9. 7% 


ffi$E#¥ 11-3061365 


10 — 278571 


[0 0 6 6] 



1 

2 

3 

4 

5 

Efctefls* (%) 

99.2 

99.2 

99.3 

99.2 

99.2 

(k g) 

3.7 

3.78 

3.72 

3.76 

3.74 

(%) 

7.0 

7.1 

7.4 

7.2 

7.1 

^^11 (kg) 

3.49 

3.51 

3.4 

3.49 

3.47 

«€g (%) 

99.7 

99.7 

99.7 

99.7 

99.7 




«■* 

«"« 


& 20L^l#fitlt, ^tf-UfeWCdcl/fe. 


[0 0 6 7] 

8 5kg (^*^5 7. 0%) t?&»J, KJSftffllltti. 

7 2 kg. |6Itt9 9. 7%T-fey. *©^tt^JC¥^5 0 0 /imffl^®ff 
[0 0 6 8] 

immrn 3 ] 

1 k: & vnT DISS L T x A°;i/ # - i£»te^fi#mx.#H5ttt T x # 
-i?£2 oro^V^^T^^-^A^ (pH8. 3) - Bftgift L © -£ 
©50ml &#9wMC3fe:RU *5 2>0>*aP&»iBstfy xru><DQkUttH&& 

2 3 fflSE#¥ 1 1-3061365 


4f s£ 10 — 278571 


B#5 L(Z)j&K (LHSV=10. 0) T*$LM £ -£5*$ej50 Srffo 


[0 0 6 9] 


7 7^8 

2 5%7>^— 


2. 0 0kg 

2. 34kg (77Mi:Jtl/T2. 0«%/P) 


2 5 


g 


[0 0 7 0] 

SliSBB*&lfel«fiaB»CiEliB*©^«f&fjofe4:^5, bT, MS 

Stlfe77^ii: =E /I/ © L - 7 ;* /1 ^ 3f > B* fifc b , tt 
9 9. 7%"T*»ofc. iCMlOL (till. 1kg) TMPflfS:**; 
tftfT^cffi, ag«STS6«fc^Klbfc2 0 L©79^3JCA*1, 9 srtcflni&bfc 
0 - -ic7v;i/^i. ookg»ltMtsi:, 7v;i/^M.Htf^£lci£ 

ttTfifcofc. 9 51CT'3 0#«8rbfc«, 777>n«5: 4 0 OTorr 

£T?«JEEU l^WlC3Torr©|BI^-e«ffi-rSi:, 3 7 0 Torrtf L 

X ^XralCMbfctf&S l#ia£3Torr©S!|-£T?8*ffibTV*ofc. 

ft£tt£EKlfc£bfc. r©W3 o^&iiiL-7x;^^>i©^ 
&^7£i2:fco ffffilfcL - 7 ;w^*>ift©JBfi <fc o b 

, *lLTfffi»bfe. #e>*lfeL-T^^9^f>Bfc©|gSttl. 6 8kg (^7K 
*67. 0%) T'iMJ, tt«tfc©S*tt:l. 5 6kg, Itgii9 9. 7%1?&»J, 

[0 0 7 1] 

L _ y x A ° ^ dff y £ £ # n b # IK £ L - 7 * 9 3r > Bft & 8fc# b Sfe ft £ & 


2 4 


ffi$E#¥ 11-3061365 


4f :qz 10 — 278571 


^Z.lZ~7~?)Vm 1 6 0 g^iDltn-^'J-XA'/KV-^t*2 kg£ 
S3sl/T»N8Lfc. ^CD^IC 2 5%r>^-T7K6 8 0 g fejl^DU 2K&jfin*.T 

iifeii. ikgi:lfe 0 r p h«2 5X^9. 5t^ot 

fil. 4 5kg 7. 2%) rfflL-7X7\7^>i^iI 

l±9 9. 7%T?&o£ 0 I^^IC#M. Ufe*JC7"7^/iftS: 17 0 gS&fl&U $S3f L 
fe^C2 syoT^^-TTK&jIiinbT, 25tt©pH$:9. 5KH8fflfLfclft, 

zfc&imiT 1 1. ikgi:Lfe„ r©?IWSI«i:^tt2 oiccDlafi 

**Tf#ai, ifria© r * * - ^A^m^m^m^ty x avv # - -teas 
lhsv=io. o) -raas-eratiKsis&fTofe. h$isibk:hjs 

(DL-TXA^^>^7b^^b. -?-«)SfS^m^»9 9. 7%T-&ofc 0 ^<Z)^ 
f5?gl L$rfflv\T$fet|Bf^©^?:^VN, L-7^5¥>iiSl. 6 9 kg 
(<£**5 7. i%) ^(Z)L-TX/\°9^r>^^©MStt9 9. 7 %T* 

&ofc„ S&JC£<DSfef£&»yigU 2 0 L£ l#&tLfc^^£5tg?ISI$g 

[0 0 7 2] 



1 

2 

3 

4 

5 

Ri&tefl:* (%) 

99.7 

99.7 

99.7 

99.7 

99.7 

(k g) 

3.37 

3.38 

3.39 

3.36 

3.37 

(%) 

7.1 

7.2 

7.0 

7.1 

7.0 

(k g) 

3.13 

3.14 

3.15 

3.12 

3.13 

M« (%) 

99.7 

99.7 

99.7 

99.6 

99.7 



«■« 




& 2 0L4 1*ffiJ:L-C, ^tft^^cM-C'^UJt. 


2 5 


m$E#¥ 11-3061365 


10 — 278571 


[0 0 7 3] 

mmm 1 ic s v % x mm v r=. r ^ # - if mm^-m^^ m%. it y * z 

-f&2 0%7Y^iT> ; E^^^I (pH8. 3) iC-BfcS* b * 
©5 00ml £#^AJC?5:RU ?fj^A(Z)^|S$:|§^7}<y X* Uy<D&UMX& 

#B£5L©^g (LHSV=10. 0) fc 0 
[0 0 74] 

9 9. 2%T?&ofc 0 iOSMlOL (1111. 1kg) Wf£®U 

#WTiE 5i^T^<£) cke>JCLfc2 0 L(Z)7^X=ilCAtl. 9 5 n tCflHf» L 

„ r:ic77;i/S?i. ookg^inbtJlfftsi:, :7v/H**gfi#^K:* 

mvr^ 0 i&3&mw&mi&?&z.i<-yxrt?*>m<Dmm&mmisi&tofc. « 

«©fi£«:9 5TCT?3 0 4Hg#l/fetft, 77^3^2:4 0 OTorrfe^Eb, •£ 
©Ife, l^WlC3Torr©fg-&-e3*ffi"rSi:, 3 7 0TorrMT'L-7X^7^f> 

b3ai*«e>ae>^Cl4MS^^C3Tor^©SI■&•e»ffibTV^ofc. *&2H£|ffltfe. 5 0Torr 

«JBEKl%if Lfe. r©tlt'3 0^fi^5:^LL-T^^^^>^©MS?:^ 

3**1 LT'^bfc. #^tlfcL-TX7N°^^>®?£D^« 1 . 86kg 
mi. 0%) T?&1>, ««ltfe©fi*ttl. 7 3kg, MS&9 9. 7%T?&»K 

#HU W5 0 0mlt'»bt ^&*lfcL -r^^^^f >ift©»sai±i 

. 8 8kg (^TMP 7 . 1 %) Tfifc »; , 1 . 75kg, ftfc^li 9 

9. 6%T*&ofc. Hfl6lCbT»fci*jfc0>*S: 2 5 0 m 1 &Cb££^5, 

2 6 ffiSE#¥ 11-3061365 


#3£ 10 — 278571 

L-7Xrt 1 5*?>m<Dl&&l*l. 86g (-g-^7. 0%) T?*y, 

7 3 kg, 5%T*feofco H«JC lt^©i& 1 2 5 

mllCbfc^ZLS, #&*lfeL-T^^9^f>Bft©JSattl. 8 5kg 
7. 2%) T»»y, 72kg, tt&»9 9. 4%*e*>ofe. 

*"T?®?5fe^&fft>5QiV^^ttliI«tCl/Tff ofeiliS, #?>*l£L -TXA^^r 
>S*©#Sftttl. 9 8kg (-£#35 7. 2%) -Tfey, ft««©m*ttl. 7 5 
kg, i!*f|ii9 8. 9%T*&o£ = 
[0 0 7 5] 

H^^tJ l fc £ v nTH §g IfeT^^'A'^ — ifjt^M^m^flsHJttfST * AVI/ # 
2 0%7V^/SiT> i E — f^lSF* (pH8. 3) tC— WfcaStLfc©^ 
©5 0 0ml &#^AK:3fe*U *7A©^^WJXf 

L£2 0r(Z)^4lC5t^tt®?^$:, »Titf&tVNfef7n>fa-^5:Sbt, 
#B£5L(Z>M^ (LHSV=10. 0) -eaSitS'ftMiKSJS&ffofe. 
[0 0 7 6] 

9 9. 2%T-&ofc„ ^(DSJSil 0L (till. 1kg) vWffci&U 
tfttT*&E, fcflreg-B J:3lCLfc2 0 L©"79;*:3lCAft, 9 5X3{C^I^Ufc 

«fflfillS9 5X3-5 3 0MSfbfeft> -79X=ift£:4 0 0 Torr £ -e*£ffi L, * 
©tk l#WJC3Torr<Bffl-£T?*Sffi-rS£, 3 7 0 Torrtf jfiT* L - T 3r > 

bfctf&S ^tC l#ratC3Torr©^*e»ffiLTV^ofc. &f 2 B$I9& 5 0Torr 
«BE»Ct>if Lfc. z:®tiT'3 0^1#$:IibL-7X^7^>K©^l:^ 

2 7 ffiSE^ 5 ! 2 - 11-3061365 


10 — 278571 


Ml Lt^tbfe. #e)ntL-TX^7^>i©|gHil. 86kg (H57K 
mi. 0%) T'&U. 7 3kg, 7%T*&ofc 

0 »p,*ifcL-r^A^^f>K©*saa:i. 95kg (^**7. o%) 
ig&tti. 99kg c^*a|s7. 1%) se«tfe©sstti. 8 5kg. 

Hgtt9 9. 1%T^oL 
[0 0 7 7] 

iii i ic e v * x mm u 7 * a° ;v # - nmfc^mfrWkZ-ftmfeit r * * * * 

-if £ 2 0%7*7^/BftT> s E — f (pH8. 3) Kfc§itL£(D*>. 

©5 0 0ml & #9 A left* U *7A©^«S&»«Ji<U^^l/>©M*t^« 

#B#5 L<Z>&1£ (LHSV=10. 0) Tf^atSltifiiftjRjS&fTofc. 
[0 0 7 8] 

$ n fc y -7 ;vm £ « #38^ /i> ol-7^^5^>1^u © £ j&SESI* » 

9 9. 2%T*&o£„ ^0>£j£$t5 L iCt »J % 9 5TCtCiD*lbfc» * 

f-77Ml 0 0 0 g £tK6 0 0 g 5:I#ltX7'J — £. U 9 5 "C iC;&n^ Lfc 
0 Zl CD 2 o */ U 3 >^ - -fit ft. LTtJO^T^ *; , -etl-eiKDSfe**: 
, SMiil 1 10g/^, 77^iX7'J-tt2 6 7 g/#Jcflgj£Lfc. 

fe, 7 U ZTWk^Zf-J v V ^ 3pif- S^'V^ry htf^M5£l/4(l 

)-N40-174-0. fti5mm, fi$3 2 5mm, Xl/*>hffc2 4) ?:2*l^l 
tiAlfe (01 #88) o ZL<Dm<DX*'r4 v V S ^-*©#0>*fc3*tt*& 1 . 

2 8 mSE^¥ 11-3061365 


#5p 10 — 278571 


£Jft'J tfttT^ffi. <fce>icb7!i 1 0 L<Z>7^;*nlc#AU fl#&®& 

^#Aofc£Zl5^?£<Z)#A : &fi t lLU 77X3^5; 4 0 0 Torr;£ T^JEE U ^ 
lftmfc3f°rrO)%}&T*ffi1£-*2>£. 3 7 0 Torr#i£-e L - T XA^ > 

b^^e)$e ) ^Cl^^^C3Torr©#J^•T*MJBbbTV^ofcc ^J2^H^ 5 0Torr 
T'L-TX/^^>^;WffiL£?g<Z)MS#4 0TC&C&o£(Z)T% -7^x=3|*r$: 
SEEK** if Life. ICDtIt3 0^#S:^UL-TXA°^=3r>^©^^$:^ 
T^-&^o 4 0 1C 3: T?#SJ U &frdtSftlC J;oTL-TXA 0 ^^>m^^S:^lit 
U *10 0ml»lfc o #f)tLfcL-7^A7^>i©Oi7 5 3 g ( 
-g7MP7. 0%) T?»»J, WOli»7 0 0 g, fc&^&9 9. 7%^&*J. 
*©Mtt£JC¥i|5 0 0 ^©SSfflfttfiit^ofe. 
[0 0 7 9] 

mmm 1 k: as v ^Tii it?^ # - -^it^^fl^six.#:@^^ r * # 

2 oyo^V^T^-^AiM (pH8. 3) (C— Bfe^»Lfe(Dt>, 
05 0 0ml £#^A{C?c:»U Atf);MS£3iS*WJ X* l/>©TOtf 

L£2 0^0)^4 iZjjk-tmKWLZ^ »ii#»>tr7n>fa-7"S:Ibt, 
4£i§5 L<Z)jg^ (LHSV=10. 0) *e8KaiS-ft5t«iRJCKS:ff o fe. 
[0 0 8 0] 

9 9. 2%T*&ofco r©SlSil0L (mill. 1kg) #£P^&Ifc 

fe„ 3z:tc7v;i/^i. o o k g & as jDLT 7T;i/BMSStf^s£tc 

2 9 ffiSEff ¥ 11-3061365 


iff jqz 10 — 278571 


=¥>«©*gStt2. 18kg (^$2 4%) <e*Stfe©M*ttl. 6 6 

kg, H(j:9 8. 8%-e^y, -?-©^ii^tC5|2i^3 0 m©#HKMHT*& o 

fee 

[0 0 8 1] 

2. 14kg (^7MP2 3%) T'fey, <£««W>M*tt 1 . 6 5kg, «Itt9 
9. 7%"e*>ofeo 
Cifc«« 1 ) 

n$g$i i ic v * t mm i/ 7 x # - if mfc3-m&%kx.fc m^t r ^ # 

-f5:2 0%77;i/i7> : E-'?Aili!i (pH8. 3) tC— Lfc£>t>, 
©5 0 0ml AlC^L, A©^«PS:»ffl|5j<y ^ Uy<D&UttT*& 

#H#5 L©aLK (LHSV=10. 0) Tfffi&3*3t85iRJ&£:*Tofc. 
[0 0 8 2] 

HJSBH*&«i«flSfBK:SJS«[©^«f : S:fi 1 ofei:r5, SM^ftiiUt^ $B» 
9 9. 2%T?&ofc. r©SJStlOL (till. 1kg) S:20Lffl77^ 

nicAti, 3 0t:T'77;i/ii. o o k g fc8&anLT *gfi#Sic# 

3 0 mSE#¥ 11-3061365 


10 — 278571 


e>nfeL-r^/ , ?9^>»<3!)*gStt2. 33kg (^24. 0%) 

2. 0 8kg (^22. 0%) T?&»J, ffc&tfc©S*til. 62kg, 
1*9 9. 2%-e&o£: 0 
[0 0 8 3] 
CJfc««2) 

-f^2 0%77;i/^7> : E-f AM (pH8. 3) £ — lft?5MKLfc©"&, * 
©5 0 Oml Sr^vAJC^EJKU, # 9 U 1/ >©ffifiHt« 

#t5L©aS (LHSV=10. 0) T?»jt3-fr3fiR£j£«:fTofc. 
[0 0 8 4] 

iRjSIW*&tfel«fiaBJCSiS?R©^*fS:ffofci:ci5, MJS£J»£bT, m» 

9 9. 2%t'feofc„ r«H0L (fill. 1 k g) SrJfcU 
#^TSBE, aSS-e^SJ:^K:bfe 2 0 L©79X3tCAtl, 9 5TCtC*n^bfc 

$[<Z>?&g£9 5TCfc U ^©SS5:30Mjfltt, 77^3^5:4 0 OTorr 
*T?»ffiU lftmiZ31orr<Dm&X*m&'rZ>£> 3 7 OTorrtfjfiT'L 

T 79X3CSL«i^e) a &lC»ffifl!S: 1 ^IfflKlS Torr©fi!I^W< LTVNofc 
. *&2Bfr|8MNJL L-7X/^^>iA«Ufet0SS^2OTClC^ofe©T* 
, 79xn«&SBEK: : fo4fLfco i ©tit- 3 0 3»«#&JBift L L - T x^^=¥ 

3 1 ffifE4f ¥ 11-3061365 


Uft^L 10 — 278571 


10kg (^*$12%) T'feU, 84kg. HSii9 8. 

[0 0 8 5] 

[0 0 8 6] 

SEQUENCE LISTING 

<110> Nippon Shokubai Co. Ltd. 

<120> Process for Producing L-aspartic acid 

<130> P98-0554 

<160> 3 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1573 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:cDNA to mRNA of 
aspartase gene derived from Escherichia coli K-12 

3 2 miiE#¥ 11-3061365 


6$ 3{2. 10 — 278571 


<220> 

<221> CDS 

<222> (91).. (1524) 


<400> 1 

ggggataatc gtcggtcgaa aaacattcga aaccacatat attctgtgtg tttaaagcaa 60 
atcattggca gcttgaaaaa gaaggttcac atg tea aac aac att cgt ate gaa 114 

Met Ser Asn Asn He Arg He Glu 
1 5 

gaa gat ctg ttg ggt ace agg gaa gtt cca get gat gee tac tat ggt 162 
Glu Asp Leu Leu Gly Thr Arg Glu Val Pro Ala Asp Ala Tyr Tyr Gly 

10 15 20 

gtt cac act ctg aga gcg att gta aac ttc tat ate age aac aac aaa 210 
Val His Thr Leu Arg Ala lie Val Asn Phe Tyr He Ser Asn Asn Lys 
25 30 35 40 

ate agt gat att cct gaa ttt gtt cgc ggt atg gta atg gtt aaa aaa 258 
He Ser Asp lie Pro Glu Phe Val Arg Gly Met Val Met Val Lys Lys 

45 50 55 

gec gca get atg gca aac aaa gag ctg caa acc att cct aaa agt gta 306 
Ala Ala Ala Met Ala Asn Lys Glu Leu Gin Thr lie Pro Lys Ser Val 

60 65 70 

gcg aat gee ate att gee gca tgt gat gaa gtc ctg aac aac gga aaa 354 
Ala Asn Ala He He Ala Ala Cys Asp Glu Val Leu Asn Asn Gly Lys 

75 80 85 

tgc atg gat cag ttc ccg gta gac gtc tac cag ggc ggc gca ggt act 402 
Cys Met Asp Gin Phe Pro Val Asp Val Tyr Gin Gly Gly Ala Gly Thr 

90 95 100 

tec gta aac atg aac acc aac gaa gtg ctg gee aat ate ggt ctg gaa 450 

3 3 mSE#¥ 11-3061365 
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Ser Val Asn Met Asn Thr Asn Glu Val Leu Ala Asn He Gly Leu Glu 
105 110 115 120 

ctg atg ggt cac caa aaa ggt gaa tat cag tac ctg aac ccg aac gac 498 
Leu Met Gly His Gin Lys Gly Glu Tyr Gin Tyr Leu Asn Pro Asn Asp 

125 130 135 

cat gtt aac aaa tgt cag tec act aac gac gec tac ccg acc ggt ttc 546 
His Val Asn Lys Cys Gin Ser Thr Asn Asp Ala Tyr Pro Thr Gly Phe 

140 145 150 

cgt ate gca gtt tac tct tec ctg att aag ctg gta gat gcg att aac 594 
Arg He Ala Val Tyr Ser Ser Leu He Lys Leu Val Asp Ala He Asn 

155 160 165 

caa ctg cgt gaa ggc ttt gaa cgt aaa get gtc gaa ttc cag gac ate 642 
Gin Leu Arg Glu Gly Phe Glu Arg Lys Ala Val Glu Phe Gin Asp He 

170 175 180 

ctg aaa atg ggt cgt acc cag ctg cag gac gca gta ccg atg acc etc 690 
Leu Lys Met Gly Arg Thr Gin Leu Gin Asp Ala Val Pro Met Thr Leu 
185 190 195 200 

ggt cag gaa ttc cgc get ttc age ate ctg ctg aaa gaa gaa gtg aaa 738 
Gly Gin Glu Phe Arg Ala Phe Ser He Leu Leu Lys Glu Glu Val Lys 

205 210 215 

aac ate caa cgt acc get gaa ctg ctg ctg gaa gtt aac ctt ggt gca 786 
Asn He Gin Arg Thr Ala Glu Leu Leu Leu Glu Val Asn Leu Gly Ala 

220 225 230 

aca gca ate ggt act ggt ctg aac acg ccg aaa gag tac tct ccg ctg 834 
Thr Ala He Gly Thr Gly Leu Asn Thr Pro Lys Glu Tyr Ser Pro Leu 

235 240 245 

gca gtg aaa aaa ctg get gaa gtt act ggc ttc cca tgc gta ccg get 882 
Ala Val Lys Lys Leu Ala Glu Val Thr Gly Phe Pro Cys Val Pro Ala 
250 255 260 

3 4 IttWftW- 11-3061365 
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gaa gac ctg ate gaa gcg acc tct gac tgc ggc get tat gtt atg gtt 930 
Glu Asp Leu He Glu Ala Thr Ser Asp Cys Gly Ala Tyr Val Met Val 
265 270 275 280 

cac ggc gcg ctg aaa cgc ctg get gtg aag atg tec aaa ate tgt aac 978 
His Gly Ala Leu Lys Arg Leu Ala Val Lys Met Ser Lys He Cys Asn 

285 290 295 

gac ctg cgc ttg etc tct tea ggc cca cgt gec ggc ctg aac gag ate 1026 
Asp Leu Arg Leu Leu Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu lie 

300 305 310 

aac ctg ccg gaa ctg cag gcg ggc tct tec ate atg cca get aaa gta 1074 
Asn Leu Pro Glu Leu Gin Ala Gly Ser Ser He Met Pro Ala Lys Val 

315 320 325 

aac ccg gtt gtt ccg gaa gtg gtt aac cag gta tgc ttc aaa gtc ate 1122 
Asn Pro Val Val Pro Glu Val Val Asn Gin Val Cys Phe Lys Val lie 

330 335 340 

ggt aac gac acc act gtt acc atg gca gca gaa gca ggt cag ctg cag 1170 
Gly Asn Asp Thr Thr Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin 
345 350 355 360 

ttg aac gtt atg gag ccg gtc att ggc cag gec atg ttc gaa tec gtt 1218 
Leu Asn Val Met Glu Pro Val He Gly Gin Ala Met Phe Glu Ser Val 

365 370 375 

cac att ctg acc aac get tgc tac aac ctg ctg gaa aaa tgc att aac 1266 
His He Leu Thr Asn Ala Cys Tyr Asn Leu Leu Glu Lys Cys He Asn 

380 385 390 

ggc ate act get aac aaa gaa gtg tgc gaa ggt tac gtt tac aac tct 1314 
Gly He Thr Ala Asn Lys Glu Val Cys Glu Gly Tyr Val Tyr Asn Ser 

395 400 405 

ate ggt ate gtt act tac ctg aac ccg ttc ate ggt cac cac aac ggt 1362 
He Gly He Val Thr Tyr Leu Asn Pro Phe He Gly His His Asn Gly 
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410 415 420 

gac ate gtg ggt aaa ate tgt gee gaa ace ggt aag agt gta cgt gaa 
Asp He Val Gly Lys lie Cys Ala Glu Thr Gly Lys Ser Val Arg Glu 
425 430 435 440 

gtc gtt ctg gaa cgc ggt ctg ttg act gaa gcg gaa ctt gac gat att 
Val Val Leu Glu Arg Gly Leu Leu Thr Glu Ala Glu Leu Asp Asp He 

445 450 455 

ttc tec gta cag aat ctg atg cac ccg get tac aaa gca aaa cgc tat 
Phe Ser Val Gin Asn Leu Met His Pro Ala Tyr Lys Ala Lys Arg Tyr 

460 465 470 

act gat gaa age gaa cag taategtaca gggtagtaca aataaaaaag 
Thr Asp Glu Ser Glu Gin 
475 

geaegtcaga tgacgtgcc 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide based on aspartase gene derived 
from Escherichia coli K-12 

<400> 2 

ggataatcgt eggtcgaaaa 
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<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide based on aspartase gene derived 
from Escherichia coli K-12 

<400> 3 

cgtcatctga cgtgccttt 19 
[0 0 8 7] 

[0 0 8 8] 

[fB^J##l] *fl§®K-12#fc (Escherichia coli K-12) mM<DT7.^)V 
#-1fit>£^<Z>mRN AiZM-tZ> c D N A D 
[0 0 8 9] 

\M9m^ 2 Jk& 3 ] *mmK-12ffi (Escherichia coli K-12) ffijfcCDT 

[01] 
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